Differential sensitivity of mouse pronuclei and zygote cytoplasm to Hoechst staining and ultraviolet irradiation.
The exposure of mouse zygotes pre-stained with Hoechst 33342 to u.v. irradiation for 20-30 sec significantly or completely inhibited development to blastocysts in vitro. However, development to the blastocyst stage of enucleated eggs receiving pronuclei from untreated eggs was as good as that of control reconstituted eggs when the cytoplasm originated from eggs exposed to u.v. irradiation for 20-30 sec, but was significantly lower when the cytoplasm was from eggs exposed for 40 sec. The chromosomes at the second metaphase stage could be removed with 15 sec of exposure to u.v. irradiation under a fluorescence microscope. Most eggs enucleated at the second metaphase that received a single inner cell mass nucleus (75%) showed pronuclear formation 6 h after activation; 23% of them developed to morphologically normal 2-cell eggs and 5% developed to blastocysts. These results demonstrate that the cytoplasm of mouse zygotes is more resistant to u.v. irradiation after Hoechst staining. Eggs at the second metaphase, from which chromosomes have been removed under a fluorescence microscope, can therefore be used as cytoplasm recipients for nuclear transplantation of inner cell mass nuclei.